Models for concurrency can be classified with respect to the three relevant parameters: behaviour/system, interleaving/noniuterleaving, linear/branching time. When modelling a process, a choice concerning such parameters corresponds to choosing the level of abstraction of the resulting semantics. The classifications are formalised through the medium of category theory.
Introduction
From its beginning, many efforts in the development of the theory of concurrency have been devoted to the study of suitable models for concurrent and distributed processes, and to the formal understanding of their semantics.
As a result, in addition to standard models like languages, automata and transition systems [4, 9] , models like Petri nets [8] , process algebras [6, 2] , Koare traces [3] , Mazurkiewicz traces [5] , synchronization trees [15] and event structures [7, 16] have been introduced.
The idea common to the models above is that they are based on atomic units of change--be they called transitions, actions, events or symbols from an alphabet--which are indivisible and constitute the steps out of which computations are built.
The difference between the models may be expressed in terms of the parameters according to which models are often classified. For instance, a distinction made explicitly in the theory of Petri nets, but sensible in a wider context, is that between so-called "system" models allowing an explicit representation of the (possibly repeating) states in a system, and "behaviour" models abstracting away from such information, which focus instead on the behaviour in terms of patterns of occurrences of actions over time. Prime examples of the first type are transition systems and Petri nets, and of the second type, trees, event structures and traces. Thus, we can distinguish among models according to whether they are system models or behaviour models, in this sense; whether they can faithfully take into account the difference between concurrency and nondeterminism; and, finally, whether they can represent the branching structure of processes, i.e., the points in which choices are taken, or not. Relevant parameters when looking at models for concurrency are
Behaviour or System model; Interleaving or Nonintedeaving model; Linear or Branching Time model.
The parameters cited correspond to choices in the level of abstraction at which we examine processes and which are not necessarily fixed for the process once and for all. It is the application one has in mind for the formal semantics which guides the choice of abstraction level.
This work presents a classification of models for concurrency based on the three parameters, which represents a further step towards the identification of systematic connections between transition based models. In particular, we study a representative for each of the eight classes of models obtained by varying the parameters behaviour/system, interleaving/noninterleaving and linear/branching in all the possible ways. Intuitively, the situation can be graphically represented, as in the picture below, by a three-dimensional frame of reference whose coordinate axes represent the three parameters.
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Our choices of models are summarized in Table 1 . It is worth noticing that, with the exception of the new model of transition systems with independence, each model is well-known.
The formal relationships between models are studied in a categorical setting, using the standard categorical tool of adjunctions. The "translations" between
